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This invention relates to a method for manufacturing
tubing of vulcanizable material, and particularly tubing
for production of full-circle seamless elastic bands. -

Heretofore, full-circle rubber bands have been pro-
duced by providing a tube of unvulcanized rubber by
known extrusion methods, applying the extruded tube
over a mandrel, placing the mandrel in open steam of a

vulcanizer at about 190° F. for a vulcanizing cycle, re- -

moving the mandrel from the vulcanizer, removing the
rubber tube from the mandrel, and cutting the tube into
narrow bands of vulcanized rubber. This method, gen-
erally, has a serious disadvantage that it has been diffi-
cult to expand or mount the unvulcanized tubing onto
the mandrel, and to remove the vulcanized tubing from
the mandrel. Tubing mounted on a mandrel of relatively
smaller diameter than the tubing has been objectionable
because sagging of the tubing caused the élastic-bands
to be elongated or ovate instead of circular; moisture
condensation on the inner surface of the tubing, from
the vulcanizing steam ostensibly had a tendency to
weaken the elastic bands; and over-curing at the points
of contact of the tubing with the mandrel, usually metal,
had a similar. tendency to weaken the elastic bands at
said points of contact.

One object of the present 1nvent10n is to provide a
method by which the unvulcanized, extrnded tubing of
‘rubber-like material is easily mounted on a mandrel of
relatively smaller diameter, and wherein the tube is main-
tained truly circular during the vulcanization process.

i- Another object of the invention is to provide a method
of the character described wherein localized metal to
rubber contact and condensation of moisture are ob-
viated, whereby the elastic bands produced will be of
substantially uniform elasticity and strength throughout.

Other objects of the invention will be manifest from
-the following brief description and the accompanymg
drawings: .

Of the accompanymg drawmgs -

Figure .1 is a side elevation, partly in cross-sectlon,
illustrating an open steam type vulcamzer utilized in
connection with the invention.

Figure 2 is a2 dlagrammatlc illustration of a portion

of the apparatus used in pract1c1ng the method of the
invention.

Figure ' 3 is a perspectlve view of a full—c1rc1e rubber
band made by said method. :

Figure 4 is an enlarged vertical cross- sectlon taken
longitudinally through the vulcanizer of Figure 1, and
-illustrating the improved vulcanizing apparatus.

Figure 5 is a cross-section, on the same scale, taken’

substantially on the line 5—8 of Figure 4.

- Referring to Figures 1, 4 and 5, there is illustrated an
open steam type vulcanizer 10 havirg a door 11 at one
end of the same for passage of a mobile tube vulcanizing
unit or support 12, said unit including a truck 13 pro-
vided with wheels 14 adapted to run on fixed track means
15 within the vulcanizer and retractible track means 16
exteriorly thereof. On the truck 13 is a tube supporting
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reel 17 having a central shaft 18 journalled in bearings
19 and 20 at the upper ends of spaced uprights 21 and
22 on the truck, whereby the reel is rotatable about a
horizontal axis. Shaft 18 has a rounded end portion 18a
engageable with a stop block 23 on the inner face of door
11, when a clutch part 24 fixed on the other end of the
shaft is in clutching engagement with a complemental
clutch part 25 on the axially aligned end of a driven
shaft 26 journalled in a bearing 27 in the corresponding
end wall of the vulcanizer: Driven shaft 26 is rotated at
desired speed by suitable power mechanism indicated
generally at 28 in Figure 1.

The reel 17 is designed to support a plurality of cylin-
drical mandrels: 3§ in a manner to provide desired rota-
tive movement to rubber tubing material received there-
on as the reel is rotated. Accordingly, said reel may
include axially spaced outer and inner disc-like end plates
31 and 32, respectively, each having therethrough a plu-
rality of radially and circumferentially relatively closely
spaced circular openings 33, 33 and 34, 34, of substan-
tially larger diameter than the cross-section of the man-
drels (see Figures 4.and 5), the lowermost edge portions
of the respective aligned opening 33 and 34 being adapted
to support protruding ends of the mandrels 30 having
tubing 35 supported thereon in a manner to be described.
The mandrels 30 may be retained against axial move-
ment on-the reel at the inner end thereof by a disc-like
plate 36 fixed on the shaft 18 in inwardly spaced relation
to end plate 32 and by a plate 37 mounted on‘the shaft.
18 to be axially shiftable outwardly from and inwardly

“toward spaced relation thereof to the outer end plate -31.

Plate 37 may be locked in this spaced relation, shown in
Figure 4, as by means of a bayonet joint connection 38
between plate 37 and disc 31, the same being locked and
unlocked by rotation of said plate by means of hand
grips 39, 39 on the same. The arrangement is-such that
when the shiftable plate is moved outwardly of plate

31 (see chain-dotted lines at the right of Figure 4) the
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mandrels are axially movable endwise to the right to
release the opposite ends thereof from engagement
through the openings 34 of inner plate 32, whereby the
mandrels are readily removable from the reel. Insertion
or loading of the mandrels in the reel is accomplished in

‘converse manner, the loading and unloading operations,

of course, being accomplished while the unit 12 is out-
side the vulcanizer. o

In operation of the apparatus described for practicing
the improved method herein the unit 12; while located
outside the vulcanizer 18 with the retaining plate 37 in

‘the ‘released- position shown in chain-dotted lines-in Fig-
‘ure 4, may have a series of mandrels 30 mounted in

horizontal supporting position between the -aligned open-
ings 33 and 34 of end plates 31 and 32, respectively,

. these mandrels having supported thereon lengths of vul-

66

60

65

70

canizable rubber or like tubing 35 from. an extruding
machine (not shown). As previously described the man-

‘drels may be thus positioned on the reel by inserting the

right hand .ends of the same (see Figure 4) endwise
through the openings 33 of outer plates. 31" and then
moving mandrels endwise to the left to insert the cor-
responding ends thereof through the openings 34 of the
inner end plate 32, after which the retaining plate 37
is moved axially inwardly on shaft 18 and turned in
proper direction to lock it in retaining position, through
operation of the bayonet connections 38.

When the loaded mandrels 30 are all in position, the
unit 12 is moved into the vulcanizer 10 until the clutch
parts 24 and 25 are properly engaged, and the door i1
of the vulcanizer is closed, after which mechanism 28 is
operated. to rotate the reel 17, through driven shaft 26.
The tubes 35 on the rotary reel are exposed to the usual
vulcanizing heat of open steam, contained in the vul-



